Ketone body metabolism in the mother and fetus.
Pregnancy is characterized by a rapid accumulation of lipid stores during the first half of gestation and a utilization of these stores during the latter half of gestation. Lipogenesis results from dietary intake, an exaggerated insulin response, and an intensified inhibition of glucagon release. Increasing levels of placental lactogen and a heightened response of adipose tissue to additional lipolytic hormones balance lipogenesis in the fed state. Maternal starvation in late gestation lowers insulin, and lipolysis supervenes. The continued glucose drain by the conceptus aids in converting the maternal liver to a ketogenic organ, and ketone bodies produced from incoming fatty acids are not only utilized by the mother but cross the placenta where they are utilized in several ways by the fetus: as a fuel in lieu of glucose; as an inhibitor of glucose and lactate oxidation with sparing of glucose for biosynthetic disposition; and for inhibition of branched-chain ketoacid oxidation, thereby maximizing formation of their parent amino acids. Ketone bodies are widely incorporated into several classes of lipids including structural lipids as well as lipids for energy stores in fetal tissues, and may inhibit protein catabolism. Finally, it has recently been shown that ketone bodies inhibit the de novo biosynthesis of pyrimidines in fetal rat brain slices. Thus during maternal starvation ketone bodies may maximize chances for survival both in utero and during neonatal life by restraining cell replication and sustaining protein and lipid stores in fetal tissues.